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Cockpitautomationhaschangedtheroles,responstblhae$andactivitiesof pilots, leadingto new typesof 
errorsonthe flight deck.This researchis focusedon understandingthoseerrorsthroughthe development 
of a computationalcognitivemodelthat describeshowpilots interactwith automatedsystems.The cogni
tive modelunderdevelopmentis basedona cognitivetaskanalysissupplementedwith eyetracking data 
collectedfrom commercialpilots flying a fbw-fidelity simulator. 

TheFederalAviation Administration(FAA), National 
AemnauticsandSpaceAdministration(NASA), National 
TransportationSafetyBoard(NTSB),airlinepilots, airline 
maoagemen<andresearchersall haveraisedquestionsabout 
the impactof automationin our airliners.Althoughsomere
searchershavesuggestedthatautomationreducescockpit 
workload(Wiener,,1985;Sherman,Hehnreich,&Men& 
1997),othershavesuggestedthatautomationcanincrease 
workloadandfrustration(Wiener,1988,1989). 

Althoughautomationwasintroducedin pat to reduceer
ror in theaviationsystem,errorshavecontinued.Indeed, 
automationhasintroduoalnewerror3into thecockpit.This 
maybea resultof automationchangingtheroles,responsi
bilities, andactivitiesof the pilots (e.g.,from psychomotor 
flying skills to monitoringanddelegatingtasksto theautoma
tion), which introducesnewerrorsandnewtypesof errorsinto 
the system. 

Oneapproachto stodyingerrorhasbeento classifyor 
fonctionallygroupautomation-relatederrors(e.g.,Sarterand 
Woods,1995;Wiener,1989).However,this approachdoes 
not allow researchersto pinpointthe causesof errors.Further, 
this approachdoesnot describetheprocessof pilot
automationinteractionthatresultsin the errors.This makesit 
impossibleto know how to designinterventionssuchastrain
ing or theredesignof instroments,displays,or software. 

An altemativcto thetaxonomicapproachis cognitive 
modeling. Detailedcognitivemodelingof theprocessesin
volved in human-automationsystemsshouldgive a more 
completeandsystematicpictureof automationerrors,their 
detectionandpossiblemitigation In this researchproject we 
axedevelopinga computationalmodelof the cognitiveproc
essesunderlyingperformam in an automatedcockpit. 

We decidedto build ourcomputationalmodelfrom an a 
priori cognitivetaskanalysiscoupledwith empiricalperform
ancedata.To makethetaskanalysistractable,we neededto 
focuson a pa&alar aspectof flight. Giventhelargenomber 
of errorsthat oar doringchangesin verticalposition,we 
choseto focuson the cliib anddescentphases.A cognitive 
task analysisof thesephaseswasthendevelopedusing 
NGOMSL (NaturalLanguageGOMS,seeKieras, 1997).The 
taskanalysisfocusedon the cognitivedemandson thepilot re
sponsiblefor interactingwith the automationduringthese 
phasesof flight. Specifically,thetask analysisincludesrele

vantdetailsof the automationinterfacesuchasthepanels 
for input andoutputdisplays,aswell asrckvant cognitive 
processessuchasperceptionunderstanding,memoryrecall, 
evalmtio~ anddecision-making. 

This informationwascombinedwith eyetrackingdata 
collectedTom pilots interactingwith a low-fidelity simulator. 
Thesedatainformedour designdecisionsaboutwhat infor
mationpilots areacquiringfrom the ilight deckwhile working 
with automatedsystemsdoringclimb or descent. 

Our tinal goalis a working computationalcognitive 
model,which will bebuilt in a productionrule architechue 
usingACT-R (Anderson& Lebiere,1998). 
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